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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 3, 5, 9-12 and 58-59 are rejected under 35 U.S.C. 102(b) as being 
unpatentable over Natan (Non-Patent Literature: "Anomalous first-phase formation in 
rapidly thermal annealed, thin layered Si/Ni/Si films"). 



1 . Referring to claim 1, Natan discloses a nickel silicide film formation method, 
comprising steps of: a step for forming a layer structure containing silicon and nickel on 
a substrate (Abstract) at a first substrate temperature which does not cause a silicide 
reaction (Pg. 257, Col. 2, Ln. 1-9, wherein the first temperature is room temperature); 
and a step of the silicide reaction for forming nickel monosilicide by implementing a 
thermal treatment of the layer structure (Pg. 257, Col. 2, Ln. 1-9, wherein the layer 
structure is the co-deposited Nickel and Silicon layers) at a second substrate 
temperature (Pg. 258, Col. 1 , Ln. 40-45, wherein second substrate temperature is 300 
°C or 573 K) which causes a nickel monosilicide reaction (Pg. 258, Col. 1 , Ln. 40-45, 
wherein second substrate temperature is 300 °C or 573 K), wherein, in the step for 
forming the layer structure, a ratio (N N i/N S i) of a number of total nickel atoms (N N i) to a 
number of total silicon atoms (N S i) existing in a whole layer structure is equal to or 
more than 1 (Pg. 257, Col. 2, Ln. 1-9, wherein 100 over the Ni atomic percent is the 
ratio of number of total nickel atoms to a number of total silicon atoms; 2, 1 .51 , 1 .26) 
and the layer structure formed with the step of forming the layer structure is an 
amorphous state (Abstract). 

3. Referring to claim 3, Natan discloses a nickel silicide film formation method as in 
claim 1 , wherein the step for forming the layer structure consists of alternately forming 
at least two nickel layers and at least two silicon layers (Pg. 257, Col. 2, Ln.1-9, 
wherein a layer of Si is formed, then a layer of Ni). 
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5. Referring to claim 5, Natan discloses a nickel silicide film formation method as in 
claim 1 , wherein the ratio (N N i/N S i) of the number of total nickel atoms (N N i) to the 
number of total silicon atoms (N S i) existing in the whole layer structure is equal to or 
more than 1 , and equal to or less than 4 (Pg. 257, Col. 2, Ln. 1 -9, wherein 1 00 over the 
Ni atomic percent is the ratio of number of total nickel atoms to a number of total silicon 
atoms; 2, 1.51, 1.26). 

10. Referring to claim 10, Natan discloses a nickel silicide film formation method as in 
claim 3, wherein each thickness of the silicon layer and the nickel layer (Pg. 257, Col. 
2, Ln. 1-9, wherein 66 and 100 Angstroms are 6.6 and 10 nanometers) formed with the 
step of forming the layer structure is in a range of 2 nm-10 nm: 6.6nm or 10 nm. 

12. Referring to claim 12, Natan discloses a nickel silicide film formation method as in 
claim 1 , further comprising a step for implementing a preliminary thermal treatment at a 
low temperature (Room temperature, Pg. 257, Col. 2, Ln. 1-9) lower than the second 
substrate temperature (300 °C or 573 K, Pg. 258, Col. 1 , Ln. 40-45) after the step of 
forming the layer structure and before the step of the silicide reaction (Pg. 258, Col. 1 , 
Ln. 40-45). 

58. Referring to claim 58, Natan discloses a nickel silicide formation method, 
comprising steps of: a step for forming a stacked layer film by alternately forming at 
least one nickel layer and at least one silicon layer (Pg. 257, Col. 2, Ln.1-9, wherein a 
layer of Si is formed, then a layer of Ni) on a substrate at a first substrate temperature 
which does not cause a silicide reaction (Pg. 257, Col. 2, Ln. 1-9, wherein the first 
temperature is room temperature); and a step of the silicide reaction for forming a 
nickel silicide film by implementing a thermal treatment of the stacked layer film at a 
second substrate temperature which causes a nickel monosilicide reaction (Pg. 258, 
Col. 1, Ln. 40-45, wherein second substrate temperature is 300 °C), wherein, in the 
step for forming the stacked layer film a ratio of a total silicon layer thickness to a total 
nickel layer thickness in the stacked layer film is equal to or less than 1 .79 (Pg. 257, 
Col. 2, Ln. 1-9, wherein 100 over the Ni atomic percent is the ratio of number of total 
nickel atoms to a number of total silicon atoms; 2, 1 .51 , 1 .26, wherein the thickness 
ratio is less than 1 .79 when the atomic ratio is greater than or equal to one) and the 
stacked layer film formed with the step for forming the stacked layer film is an 
amorphous state (Abstract). 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4, 8 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Natan (Non-Patent Literature: "Anomalous first-phase formation in rapidly thermal 
annealed, thin layered Si/Ni/Si films") in view of Bokhonov (Non-Patent Literature : "In- 
situ investigation of the formation of nickel silicides during interaction of single- 
crystalline and amorphous silicon with nickel). 



4. Referring to claim 4, Natan discloses a nickel silicide film formation method as in 
claim 3, but does not disclose that that the layer structure is formed such that a ratio of 
the number of nickel atoms in each nickel layer contained in the layer structure to the 
number of silicon atoms in each silicon layer contained in the layer structure is equal to 
a ratio of the number of total nickel atoms to the number of total silicon atoms existing 
in a whole layer structure. 

Bokhonov teaches that the layer structure is formed such that a ratio of the number of 
nickel atoms in each nickel layer contained in the layer structure to the number of 
silicon atoms in each silicon layer contained in the layer structure is equal to a ratio of 
the number of total nickel atoms to the number of total silicon atoms existing in a whole 
layer structure (Pg. 188, Col. 2, Ln. 7-15). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the disclosure of Natan, to further comprise the teaching 
of Bokhonov, and further disclose a nickel silicide formation method, for the purpose of 
insignificantly increasing the thickness of the amorphous silicide during isothermal 
annealing (Bokhonov, Pg. 188, Col. 2, Ln. 7-15 and Pg. 187, Col. 1, Ln. 10-15). 

8. Referring to claim 8, Natan discloses a nickel silicide film formation method as in 
claim 1 , but does not disclose that the substrate is any one selected from a group of a 
silicon substrate, a SOI substrate, and a SGOI substrate. 

Bokhonov teaches that the substrate is any one selected from a group of a silicon 
substrate, a SOI substrate, and a SGOI substrate: Silicon substrate (Pg. 187, Col. 2, 
Ln.14 - Pg. 188, Col. 1, Ln. 5, wherein the silicon substrate is amorphous). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the disclosure of Natan, to further comprise the teaching 
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of Bokhonov, and further disclose a nickel silicide formation method, for the purpose of 
increasing the growth rate of the silicide phase (Bokhonov Pg. 187, Col. 2, Ln.14 - Pg. 
188, Col. 1, Ln. 5). 

11. Referring to claim 11, Natan and Bokhonov disclose a nickel silicide film formation 
method as in claim 1, but does not disclose that a surface orientation of a principal 
surface of the substrate is other than (111) surface. 

Bokhonov teaches that a surface orientation of a principal surface of the substrate is 
other than (111) surface (Pg. 187, Col. 2, Ln.14 - Pg. 188, Col. 1, Ln. 5, wherein the 
amorphous substrate surface is not 1 1 1 , for a faster growth rate of NiSi). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the disclosure of Natan, to further comprise the teaching 
of Bokhonov, and further disclose a nickel silicide formation method, for the purpose of 
increasing the growth rate of the silicide phase (Bokhonov Pg. 187, Col. 2, Ln.14 - Pg. 
188, Col. 1, Ln.5). 



Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Natan (Non- 
Patent Literature: "Anomalous first-phase formation in rapidly thermal annealed, thin 
layered Si/Ni/Si films") in view of Mangelinck (Non-Patent Literature: " Formation of Ni 
silicide from Ni(Au) films on (1 1 1 )Si"). 

Natan discloses a nickel silicide film formation method as in claim 1, wherein the nickel 
silicide contains nickel monosilicide (Pg. 258, Col. 1, Ln. 40-45) but does not 
specifically disclose that the nickel silicide contains the nickel monosilicide equal to or 
more than 50%. 

Mangelinck teaches a nickel silicide film formation method as in claim 1 , wherein the 
nickel silicide contains the nickel monosilicide equal to or more than 50% (Pg. 4079, 
Col. 2, Ln. 4-10). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the disclosure of Natan to further comprise the teaching 
of Mangelick for the purpose of growing nickel monosilicide (NiSi) at the expense of 
both Ni 2 Si and Ni (Mangelick, Pg. 4078, Abstract). 
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Response to Arguments 

Applicant's arguments filed on August 29 th , 2008 have been fully considered but they 
are not persuasive. 

Applicants argue that Natan only discloses an amorphous state only in reference to the 
silicon (Si) layer, but that the present claims require the layer structure, including the 
nickel (Ni) and the Si layers, to be formed in an amorphous state. 

In the applicants' disclosure, an amorphous state is defined as the situation wherein a 
nickel layer is formed on an amorphous silicon layer as provided in [0021]-[0022] to 
obtain nickel monosilicide. 

Natan discloses in its abstract as well that the mixture of (Ni +Si) was at an amorphous 
state prior to the forming of nickel monosilicide, therefore the nickel and silicon layers 
are formed in an amorphous state 

Conclusion 

1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PAPE SENE whose telephone number is (571)270- 
5284. The examiner can normally be reached on 5/4/9. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Garber can be reached on (571)272-2194. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/PAPE SENE/ IP. S.I 

Examiner, Art Unit 281 2 Examiner, Art Unit 281 2 



/Charles D. Garber/ 

Supervisory Patent Examiner, Art Unit 2812 



